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 This honors project was conducted to identify the extent of knowledge that family nurse 
practitioner students have of celiac disease at Salve Regina University. Family nurse 
practitioners are responsible for recognizing signs and symptoms of celiac disease, which is 
imperative for diagnosing this in childhood to prevent consistent malabsorption of nutrients 
(Gainer 2011). Following an extensive literature review, it was apparent the knowledge of nurse 
practitioners regarding celiac disease was limited, and that 61.1% of providers reported no 
familiarity with the guidelines for this disease diagnosis (Reimann 2017). These research 
findings prompted the interest of the author to further clarify if this lack of knowledge stemmed 
from inadequate education and training in graduate family nurse practitioner programs. A survey 
was created and conducted with family nurse practitioner students at Salve Regina University in 
Newport Rhode Island to discern students’ knowledge of celiac disease, parameters for 
diagnosing celiac disease, characteristics of celiac disease, and their confidence in diagnosing 
celiac disease. These survey results suggest that further education regarding the diagnosis and 
symptoms of celiac disease could be beneficial in improving knowledge among future nurse 
practitioners and promoting earlier diagnosis of celiac disease in the pediatric population.   
Keywords: celiac disease, family nurse practitioner students, nursing, pediatrics 
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 Celiac disease is one of the most common autoimmune gastrointestinal disorders in the 
United States, affecting 1% of the population (Isaac, Wu, Mager, & Turner 2016). Although 
celiac disease affects such a large portion of our population, many providers are unaware of its 
signs and symptoms, increasing incidence, and potential health complications if left undiagnosed 
(McCabe et al. 2012). Celiac disease is an autoimmune illness characterized by inflammatory 
responses when the individual ingests any gluten containing food item (Allen 2015). These 
inflammatory processes attack the microvilli of the small intestine, which causes the microvilli to 
atrophy (Mavrinac et al. 2014). The inadequate functioning of the microvilli in the small 
intestine can lead to malabsorption (Mavrinac et al. 2014). Common signs and symptoms of 
celiac disease in the pediatric population include chronic or intermittent diarrhea, chronic 
abdominal pain, abdominal distention, weight loss or failure to thrive, delayed puberty, iron-
deficiency anemia, headaches, irritability and behavioral issues, and chronic constipation not 
responding to usual treatment (Silvester 2020). Signs and symptoms of celiac disease may not 
include just gastrointestinal symptoms, which can add to the difficulty diagnosing in the pediatric 
population (Fok 2016).  
Literature Review 
Early diagnosis of celiac disease in pediatric patients is crucial (Gallegos & Merkel 
2019). It is estimated that 83% of Americans are undiagnosed with celiac disease or 
misdiagnosed with another condition when presenting with celiac symptoms (Gallegos & Merkel 
2019). Accurately diagnosing pediatric patients when they first begin displaying symptoms can 
prevent complications that are associated with the disease if left untreated (Gallegos & Merkel 
2019). Some of these complications include “persistent gastrointestinal symptoms, pubertal 
delay, osteoporosis, autoimmune disorders, and increased risk of non-Hodgkin lymphoma” 
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(Potter et al., 2019, p. 1). Other complications that can develop if celiac disease is not diagnosed 
in childhood include malnutrition, lactose intolerance, cardiac disease, and neuropsychiatric 
disease (Silvester 2020). Gallegos & Merkel (2019) also point to another research study, which 
found that one third of families had to see more than two pediatricians before a diagnosis of 
celiac disease was made. Some of these children were misdiagnosed with other illnesses or 
diseases, such as irritable bowel syndrome, gastroesophageal reflux, stress, and peptic ulcer 
disease (Gallegos & Merkel 2019). Although early detection of celiac disease in children can 
prevent complications and misdiagnoses, routine screening for celiac is not currently practiced in 
the United States (McCabe et al. 2012).  
 The diagnosis of celiac disease can be made in several ways. The classic diagnostic 
method is an endoscopic procedure, where the provider can visualize the microvilli of the small 
intestine to assess for damage, a hallmark sign of celiac disease (Gainer 2011). Providers may 
take biopsies during endoscopic procedures to confirm a diagnosis of celiac disease (McCabe et 
al. 2012). Another diagnostic method includes serologic testing, where providers measure 
amounts of IgA tissue transglutaminase (tTG) in the blood (Gainer 2011). Serologic levels of 
IgA tTG will be increased in patients with celiac disease (McCabe et al. 2012). It is suggested 
that serologic testing of IgA and IgG antibodies together is more accurate for diagnosing celiac 
disease than just IgA antibodies alone (Dahlbom et al. 2016). Another standard diagnostic testing 
method for celiac disease is genetic testing. Genetic testing for celiac disease aims to determine 
if the patient has both genetic markers DQ2 and DQ8 (Gallegos & Merkel 2019). These genetic 
markers are not specific to celiac disease but having both of these markers places an individual at 
a high risk for having celiac disease (Gallegos & Merkel).  
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Nurse practitioners as providers are responsible for recognizing and diagnosing celiac 
disease as it presents in the pediatric patient (Gainer 2011). An important aspect of this process is 
screening for celiac disease. Although celiac disease is a common disease, it has been found to 
be underdiagnosed, which further places emphasis on screening for this disease by nurse 
practitioners (Gainer 2011). It is also suggested that the lack of provider knowledge regarding 
atypical symptoms of celiac disease may lead to the underdiagnosis of the pediatric population 
(Fok 2016).  Nurse practitioners are also responsible for the diagnosis of celiac disease in 
children presenting with associated symptoms (Gainer 2011).   
 In one study, nurse practitioners and other providers were evaluated for their testing for 
celiac disease in the pediatric population where the patients were presenting celiac symptoms 
(Chumpitazi et al. 2013). It was found that for pediatric patients presenting to their clinics with 
chronic abdominal pain, only 39.4% of providers serologically tested for celiac disease 
(Chumpitazi et al. 2013). This statistic is particularly concerning because chronic abdominal pain 
is one of the most common associated symptoms of pediatric celiac disease. It was also found 
that only 11.9% of providers diagnostically tested these patients with an endoscopy, which is a 
combined total of 51.3% of providers that used diagnostic testing to test for celiac disease 
(Chumpitazi et al. 2013). Although all these children presented to provider’s clinics with celiac 
symptoms, only half of the providers tested these patients for celiac disease (Chumpitazi et al. 
2013). This research study suggests that although providers are assessing children with common 
celiac symptoms, only half of them are testing for celiac disease. Out of the 82 children tested for 
celiac disease, four children were diagnosed with celiac disease (Chumpitazi et al. 2013). If four 
children in this group had diagnostic testing confirming a diagnosis of celiac disease, it leads one 
to question how many of the other 78 children not diagnostically tested for celiac disease may 
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actually have celiac disease and went undiagnosed. This research study suggests that some 
providers may not be as knowledgeable about celiac disease and its symptoms. All children 
presenting with common celiac symptoms should be diagnostically tested to rule out this disease. 
These research findings support the need for increased education and knowledge among 
providers to identify symptoms of celiac disease that require diagnostic testing.  
 In another research study performed by Elkin et al. (2018), nurse practitioners were asked 
to rate their confidence of knowledge regarding the manifestations of celiac disease before and 
after completing an educational module based around celiac disease symptoms and diagnostic 
testing methods (Elkin et al. 2018). In a pre-test when participants were asked to rate their 
confidence levels in recognizing celiac disease, 4% of nurse practitioners strongly agreed, 32% 
agreed, 28% felt neutral, 28% disagreed, and 8% strongly disagreed (Elkin et al. 2018). In the 
pre-test when to rate their confidence diagnosing celiac disease, 8% strongly agreed, 20% 
agreed, 28% felt neutral, 36% disagreed, and 8% strongly disagreed (Elkin et al. 2018). These 
results suggest that the majority of survey participants fell into the neutral, disagreed, and 
strongly disagreed categories for recognizing and diagnosing celiac disease. Recognizing and 
diagnosing celiac disease are major responsibilities of nurse practitioners when assessing these 
pediatric patients. These initial pre-test survey results suggest the need for increased celiac 
disease education among nurse practitioners to improve confidence levels in recognizing and 
diagnosing celiac disease in children. Recognizing and diagnosing celiac disease in childhood is 
critical in preventing lifelong complications, so it is important that providers feel confident in 
these skills to diagnose celiac disease as early as possible in the patient’s life (Gallegos & Merkel 
2019). After the implementation of an educational module, nurse practitioners were asked to 
complete the post-test to evaluate their confidence in recognizing and diagnosing celiac disease 
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after completion of the educational materials (Elkin et al. 2018). In a twenty week follow up to 
assess for long term effects of increased education, the authors revealed that confidence levels in 
both recognizing and diagnosing celiac disease increased (Elkin et al. 2018). In regard to 
recognizing celiac disease, 7.7% of nurse practitioners felt they strongly agreed, 61.5% agreed, 
and 30.8% felt neutral (Elkin et al. 2018). When asked to rate their confidence levels diagnosing 
celiac disease, 7.7% of nurse practitioners felt they strongly agreed, 38.5% agreed, and 53.8% 
felt neutral (Elkin et al. 2018). These post-test results suggest that the use of an educational 
module improves nurse practitioner’s confidence in recognizing and diagnosing celiac disease. 
Research survey findings further emphasize the need for increased celiac disease education, 
since knowledge enhances confidence levels in providers that are more aware of celiac disease 
symptoms and diagnostic testing methods.  
 In a third research study, Reimann (2017) aimed to determine the knowledge and 
confidence level that nurse practitioners had of celiac disease, along with diagnostic confidence 
and testing that they performed. In one of the initial questions asked in this survey, nurse 
practitioners were asked if they had ever serologically tested pediatric patients for celiac disease 
who were presenting with celiac symptoms (Reimann 2017). The author revealed that 99.4% of 
nurse practitioners reported never serologically testing children for celiac disease, and 61.1% 
reported never performing specifically the TTG IgA blood testing for children presenting with 
celiac disease symptoms (Reimann 2017). For patient’s presenting with celiac disease symptoms, 
serologic testing is noninvasive and accurate in ruling out celiac disease as a potential diagnosis 
(Gainer 2011). These results suggest that although children are presenting with celiac disease 
symptoms, nurse practitioners are not serologically testing these children, which could be due to 
deficient knowledge of celiac disease diagnostic testing methods or the disease in general. When 
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nurse practitioners were asked to rate their knowledge of typical and atypical symptoms of celiac 
disease, 72.2% reported that they were knowledgeable of these symptoms, and 27.8% reported 
that they were not at all knowledgeable (Reimann 2017). Although the majority reported that 
they had knowledge of these symptoms, the 27.8% reporting that they have no knowledge of any 
symptoms is concerning, especially as providers who are tasked with the responsibility of 
recognizing critical symptoms in their pediatric patients. When nurse practitioners were asked if 
they felt their education prepared them to properly diagnose their patients with celiac disease, 
5.56% responded yes, 66.67% responded no, and 27.78% responded they were unsure (Reimann 
2017). Results suggest that the vast majority of nurse practitioners feel as though their education, 
either in their graduate or undergraduate degree, did not prepare them to diagnose patient’s with 
celiac disease. These findings suggest the need for increased education for these providers, since 
they are the professionals that will be assessing pediatric patients presenting with signs and 
symptoms of concern.  
The outcomes discussed inspired this research study. The aim of this study was to evaluate 
the knowledge and confidence level that family nurse practitioner students have in recognizing 
and diagnosing children with celiac disease. By assessing the knowledge of these students, 
inferences can be made as to where these individuals learned about celiac most throughout their 
education and can further promote the need for increased education in the graduate level where 
recognizing and diagnosing diseases such as celiac disease become of the utmost importance in 
the practice setting.  
Methods  
 A Qualtrics survey, created by using Reimann’s (2017) survey as a guide, was created 
with the intent to assess the student’s knowledge of celiac disease. Before the participants are 
KNOWLEDGE OF CELIAC DISEASE                                                                 
 
11 
eligible to begin the survey, a consent form is presented online that describes the nature of the 
study. This consent form discusses the purpose to identify knowledge and confidence levels that 
nurse practitioner students have of celiac disease, procedures, risks or discomforts, benefits of 
the study, how participant information will be protected, along with who to contact if the 
participant has any questions or concerns. A copy of this consent form may be found in 
Appendix A. 
The survey begins by asking participants their gender, age, and where the majority of the 
knowledge about celiac disease comes from. The second set of questions ask participants to rate 
their own knowledge level, their confidence diagnosing celiac disease, and their confidence in 
identifying common signs and symptoms of celiac disease. The third set of questions ask 
participants to identify common signs and symptoms of celiac disease, identify atypical 
symptoms of celiac disease, and identify which diagnostic tests are commonly used to diagnose 
celiac disease. The final question asks the participants to choose how they feel their education in 
their family nurse practitioner program has prepared them to accurately detect and diagnose 
celiac disease in the pediatric population.  
After the survey is complete, participants may choose to enter their email address to 
receive financial compensation for their time and responses. Financial compensation for this 
survey included a fifteen-dollar Amazon gift card sent to each participant by their given email 
address. Funds to support this project’s financial compensation for participants were generously 
provided by the Anne & Bob DeStefano Undergraduate Research Program.  
 Prior to the implementation of this research study, IRB approval was necessary from both 
Rhode Island College and Salve Regina University to ensure that this survey, involving human 
participants, was ethical. IRB approval from both institutions was awarded; Rhode Island 
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College’s IRB approval can be found in Appendix B, and Salve Regina University’s IRB 
approval can be found in Appendix C.  
After obtaining IRB approval from both institutions, the survey was administered to all 
family nurse practitioner students by email through the aid of the Director of the Family Nurse 
Practitioner program, Dr. Sharon Stager. The email, attached in Appendix D, describes the nature 
of this study, the time commitment necessary, and financial compensation associated with the 
completion of the survey. This survey was offered to students on three different occasions over 
the course of three months; once in September, once in October, and once in November of 2020.  
Results 
 The data for this research study was collected with an online questionnaire and began by 
collecting demographic data of the participants. The first few questions ask participants to 
identify their gender and select which age category they belong to. Thirteen participants 
identified themselves as female, and one participant identified themselves as male. See Appendix 
E for charted responses. Five participants were between the ages of eighteen and thirty years of 
age, six participants between the ages of thirty to forty years of age, and three participants 
between the ages of forty to fifty years of age. See Appendix F for charted responses. Gathering 
data across all different age groups aided in examining perspectives from nurses all at different 
points throughout their careers.  
Celiac Disease Education  
Question five asks participants to select where most of their knowledge of celiac disease 
comes from. Seven participants selected that most of their knowledge came from learning about 
celiac disease in their undergraduate degree, four participants selected that most of their 
knowledge came from learning about celiac disease in their graduate degree, zero participants 
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selected that they cannot remember or recall learning about celiac disease, and two participants 
selected that they have not learned about celiac disease before. The majority of participants 
selected learning about celiac disease in their undergraduate degree versus their graduate degree 
(53.85%), which suggests that more education in the graduate level may be beneficial for these 
students. Two participants responded that they had not learned about celiac disease before, which 
further suggests the increased need for education across all levels of education, especially in the 
graduate level. See Appendix G for charted responses.  
Knowledge of Celiac Disease  
Participants were asked to rate their own knowledge of celiac disease; from very 
knowledgeable, somewhat knowledgeable, neutral, not knowledgeable, and not at all 
knowledgeable. One participant responded that they were very knowledgeable, eight participants 
responded that they were somewhat knowledgeable, two participants responded that they were 
neutral, three participants responded that they were not knowledgeable, and zero participants 
responded that they were not at all knowledgeable. The majority of participants selected that they 
were somewhat knowledgeable about celiac disease (57.14%), which suggests that most of the 
participants feel that they have at least some knowledge about celiac disease in general. Three 
participants selected that they were not knowledgeable about celiac disease, which is one more 
participant than the previous question where two respondents answered that they “have not 
learned about celiac disease before”. See Appendix H for charted responses.  
Confidence in Recognition and Diagnosis of Celiac Disease  
Participants were asked to rate their confidence level diagnosing celiac disease, ranging 
from very confident, confident, somewhat confident, not confident, and very not confident. One 
participant selected very confident, one participant selected confident, six participants selected 
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somewhat confident, six participants selected not confident, and no participants selected very not 
confident. Only 14.28% of the responses were selected for very confident and confident. The 
majority of participants, 85.72%, fell into the categories of somewhat confident and not 
confident. See Appendix I for charted responses.  Participants were asked to rate their confidence 
level in identifying common signs and symptoms of celiac disease, something that is imperative 
in being able to recognize and diagnose this disease in pediatric patients. Responses range from 
very confident, confident, somewhat confident, not confident, and very not confident. One 
participant selected that they felt very confident, two participants selected that he/she felt 
confident, nine participants selected that they felt somewhat confident, three participants selected 
that they felt not confidence, and no participants selected that they felt very not confident. See 
Appendix J for charted responses.  
Identifying Common Symptoms of Celiac Disease   
Participants were asked to identify which of the listed symptoms are common symptoms 
of celiac disease. Identifying common symptoms of celiac disease is essential to diagnosis of this 
disease in pediatric patients. Common symptoms for this study were modeled after the Reimann 
study (Reimann 2017). This question is a select all that apply, so that participants may whichever 
symptoms they feel are common symptoms of celiac disease. Options for the participants to 
choose from include abdominal pain, amenorrhea, failure to thrive, rash, and headache. All of the 
options are common symptoms of celiac disease except for amenorrhea, which is not a symptom 
of celiac disease. All survey participants identified abdominal pain as a symptom of celiac 
disease, which is considered one of the major symptoms of this disease (Silvester 2020). Eleven 
participants also selected both failure to thrive and rash, which are both symptoms of this 
disease. Only eight participants selected that headache was a common symptom, which is also a 
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very common symptom of celiac disease. Only four participants selected amenorrhea, which is 
not a symptom of celiac disease. See Appendix K for charted responses.  
Identifying Atypical Symptoms of Celiac Disease  
Participants were asked to identify which of the options are considered atypical 
symptoms of celiac disease. Atypical symptoms of celiac disease often occur, especially in 
pediatric patients, which may make this disease more difficult to diagnose (Gainer 2011). 
Atypical symptoms for this study were modeled after the Reimann study (Reimann 2017). This 
question is a select all that apply, so that participants may whichever symptoms they feel are 
common symptoms of celiac disease. Options that participants may select include fatigue, weight 
loss, depression, pruritis, and fatty stools. All options are atypical symptoms of celiac disease, 
with the exception of pruritis, which is not an atypical symptom of celiac disease. The most 
selected atypical symptoms that participants selected were depression and pruritis, with a total of 
eight selections total for each option. Six participants selected fatigue, five participants selected 
weight loss, and five participants selected fatty stools See Appendix L for charted responses.  
Diagnostic Testing Methods for Celiac Disease 
Participants were asked to identify diagnostic testing methods that should be used to 
diagnose celiac disease in pediatric patients. This question is a select all that apply, so that 
participants may choose as many diagnostic tests that they believe is necessary for diagnosis of 
celiac disease. Participants may choose from TTG IgA blood test, endoscopy and biopsy of the 
microvilli of the small intestine, ultrasound of the small intestine, colonoscopy, and genetic 
testing to determine the presence of DQ2 and DQ8 genetic markers. Diagnostic testing for celiac 
disease includes TTG IgA blood testing, endoscopy and biopsy of the microvilli of the small 
intestine, and genetic testing to determine the presence of DQ2 and DQ8 genetic markers. 
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Ultrasound of the small intestine and colonoscopy are not used in the diagnosis of celiac disease. 
Twelve participants selected TTG IgA blood testing, eleven participants selected endoscopy and 
biopsy…, three participants selected ultrasound of the small intestine, four participants selected 
colonoscopy, and nine participants selected genetic testing for biomarkers. See Appendix M for 
charted responses.  
Educational Preparedness Regarding Celiac Disease  
Participants were asked to describe how they feel that their education so far in the family 
nurse practitioner program has helped them in their knowledge base regarding symptoms and 
diagnosing pediatric celiac disease. Participants were asked to either agree, disagree, or select 
unsure to describe their stance as to if they feel that their education in the family nurse 
practitioner program has prepared them to recognize and diagnosis celiac disease in children. 
Eight participants selected that they disagree to this statement, five participants feel that they are 
unsure, and two participants agree to the previous statement. See Appendix N for charted 
responses.  
Discussion 
 After reviewing the data analysis, several suggestions may be made as the result of these 
research results. In this discussion, each research question will be reviewed and discussed for its 
implications for future education and awareness of pediatric celiac disease.  
Celiac Disease Education  
Since the majority of participants selected learning about celiac disease in their 
undergraduate degree versus their graduate degree (53.85%), this suggests enhancement of 
learning about celiac disease in the pediatric population in the graduate level. Students in the 
graduate level are tasked not only with the identification of symptomatology of a disease, but 
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also learning the different diagnostic methods to diagnose these diseases. Family nurse 
practitioners, as providers, are among those in the interdisciplinary team that are responsible for 
the recognition and diagnosis of this disease (Gainer 2011). Educating graduate students on the 
diagnosis and recognition of celiac disease is critical, since many presenting symptoms can be 
vague and difficult to distinguish from other diseases (Gallegos & Merkel 2019). The findings of 
this study suggest that increased education in the graduate level may be needed to help assure 
knowledge of the symptoms of celiac disease and diagnostic testing methods, to ensure that 
students are able to recognize and diagnosis celiac disease if they ever encounter a pediatric 
client presenting with celiac disease symptoms.  
Knowledge of Celiac Disease  
Although the majority of participants selected that they were somewhat knowledgeable about 
celiac disease, three participants selected that they were not knowledgeable about the disease and 
two participants selected that they have no knowledge of learning about celiac disease before. 
The findings suggest that education across all levels (undergraduate and graduate) is necessary, 
as some participants have never received information about celiac disease in their educational 
careers thus far. As stated previously, education in the graduate level is critical for being able to 
recognize and diagnosis celiac disease in pediatric clients. The findings further confirm that 
increased education and awareness of celiac disease is needed in both the undergraduate and 
graduate levels.  
Confidence in Recognition and Diagnosis of Celiac Disease  
The majority of participants selected that they were somewhat confident or somewhat not 
confident in their abilities to diagnose celiac disease, with only one participant selecting that they 
were confident in their diagnostic abilities, and one selecting that they were very confident in 
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their diagnostic abilities. This data suggests that the majority of participants do not feel a high 
level of confidence when it comes to the diagnosis of celiac disease. Increasing levels of 
confidence in these participants may come from increased education regarding the common 
symptoms associated with celiac disease and education surrounding indicated diagnostic tests for 
celiac disease. The confidence levels as reported by participants further suggest the need for 
increased education in the graduate level. Question eight asked participants to rate their 
confidence level again, but this time in regard to their confidence level in regard to their 
knowledge of common signs and symptoms of celiac disease. The majority of the participants 
selected that they felt somewhat confident in identifying signs and symptoms of celiac disease. 
The findings of this study suggest that participants may feel that their confidence level in 
identifying common symptoms may be greater than their confidence level in diagnosing these 
pediatric patients. Although their confidence level is greater, participants report educational 
preparation is needed in the graduate level to increase student’s confidence levels in their 
knowledge of common signs and symptoms of celiac disease.   
Identifying Common Symptoms of Celiac Disease  
When participants were asked to identify common signs and symptoms of celiac disease, the 
majority of participants were able to correctly identify common symptoms of celiac disease. All 
of the symptoms of celiac disease listed were correct common symptoms with the exception of 
amenorrhea, which only had four participants select this answer. Although other correct options 
were selected more often than amenorrhea, choices such as headache was only selected by eight 
out of fourteen participants, which shows that six participants did not think of this symptom as a 
common symptom of celiac disease. Although this question had a positive response from 
participants, there is always room for increased education to prevent participants from 
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identifying amenorrhea as a symptom of celiac disease. Identifying signs and symptoms of celiac 
disease can be difficult due to the vagueness of the symptoms, so it is important that education 
surrounding the signs and symptoms of celiac disease be continued into the graduate level 
(Gallegos & Merkel 2019).  
Identifying Atypical Symptoms of Celiac Disease  
When participants were asked to identify atypical symptoms of celiac disease, the majority of 
participants selected that pruritis was an atypical symptom. This is not an atypical symptom of 
celiac disease. The least selected option was fatty stools, with only five selections. Fatty stools 
are an important atypical symptom of celiac because fatty stools indicate a malabsorptive disease 
(Hinkle & Cheever 2018). These responses suggest that although the majority of participants 
have identified correct atypical symptoms of celiac disease, more education may be needed in 
this category due to the abnormally high amount of responses of pruritis, the incorrect atypical 
symptom.  
Diagnostic Testing Methods for Celiac Disease  
Participants were asked to identify correct diagnostic testing methods for celiac disease. The 
majority of participants selected the correct responses, with the least popular selections being the 
incorrect responses of a colonoscopy and an ultrasound of the small intestine. The data collected 
suggests that the majority of participants are knowledgeable about the different types of 
diagnostic tests that are indicated for the diagnosis of celiac disease. Although the incorrect 
selections were the least selected, a total of 7 participants selected one of these as correct 
diagnostic tests. The findings of this study can further suggest the increased need for education in 
the graduate level about different diagnostic tests used for celiac disease.  
Educational Preparedness Regarding Celiac Disease  
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Participants were asked to either agree, disagree, or select unsure to describe their stance 
as to if they feel that their education in the family nurse practitioner program has prepared them 
to recognize and diagnosis celiac disease in children. Eight participants selected that they 
disagreed with this statement, which is the greatest indicator for increased education throughout 
this survey. Although two participants reported that they are confident in their knowledge about 
celiac disease, diagnostic testing options, and signs and symptoms, the responses suggest that 
students feel that their graduate programs could do more to include this content within the 
curriculum. With increased education about celiac disease in graduate programs, students can 
gain confidence in diagnosing these pediatric patients if they encounter them in their future 
practice or clinical setting.  
Limitations  
 Although this research study provided insight as to the knowledge and confidence levels 
that nurse practitioner students have of celiac disease, there were limitations to this study. The 
main limitation of this study is the number of participants. This study only had fourteen 
participants, which places a limit on how these results can be generalized for the student nurse 
practitioner population. If this research study were to be replicated and researched among other 
universities, it would be beneficial to gain perspectives from a larger group of nurse practitioner 
students, perhaps among several different universities. A larger subject group would increase the 
amount of data and could confirm that these trends that we have found in our small research 
survey are viable and support the need for further education regarding celiac disease in children 
in the graduate level. Another limitation in regard to participant demographics is the lack of male 
participants. This study only had one male participant, which only gave us insight to one male 
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graduate student perspective. Replicating this study with more male participants would increase 
the diversity and include more opinions and perspective.  
 A limitation in one of the survey questions was found in questions nine and ten. In 
question nine, participants were asked to select common symptoms of celiac disease. One of the 
selections for common symptoms of celiac disease is a rash, which is a true common symptom 
that can be expressed in undiagnosed patients. In the following question, question number ten, 
participants are asked to identify atypical symptoms of celiac disease, and one of the options is 
pruritis. The majority of respondents selected this as an atypical symptom, although it is not an 
atypical symptom of celiac disease. This higher proportion of selections may have resulted due 
to the previous question containing rash as one of the options, prompting participants to select 
pruritis after seeing a correlation. If this survey were to be replicated, perhaps the selection of 
another incorrect symptom may have discouraged more participants from selecting this as one of 
the correct options.  
Another limitation regarding one of the questions in the survey includes the specificity of 
question number eleven. Question eleven had to options to select from that were very specific in 
nature; “endoscopy and biopsy of the microvilli of the small intestine” and “genetic testing to 
determine the presence of DQ2 and DQ8 genetic markers”. Due to the specificity of these 
options, it can be suggested that participants may have chosen these as correct selections, as 
opposed to the more generalized incorrect responses, such as “colonoscopy” and “ultrasound of 
the small intestine”. If these options were less specific and all around the same descriptive level, 
participants may have chosen differently. Since these options were so specific, it may be 
suggested that this question’s results as less reliable, and that an option that was worded more 
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similarly would have produced a more accurate depiction of the participants knowledge 
regarding these diagnostic testing methods.  
Conclusion 
 The purpose of this research study was to identify the knowledge level that nurse 
practitioner students have of celiac disease. The findings of this study supported the idea that 
enhanced education in recognition and diagnosis of celiac disease in children at the graduate 
level may improve confidence and knowledge level of nurse practitioner students. The results 
suggested that the majority of the participant’s knowledge of celiac disease came from their 
undergraduate education, which supports the need for increased education in the family nurse 
practitioner program. Confidence levels in diagnosing and identifying signs and symptoms of 
celiac disease in this population fell mostly into the somewhat or not confident ranges, which 
suggests that increased education for these students may be beneficial in increasing these 
confidence levels.  
Education in identifying common and atypical signs of celiac disease, as well as 
diagnostic testing methods, can also be inferred as responses in these areas were varied widely 
throughout correct and incorrect responses. These research results suggest that increased 
education and awareness of celiac disease is needed in the nurse practitioner student population. 
Increasing education and knowledge of celiac disease in nurse practitioner students could 
improve confidence levels recognizing and diagnosing celiac disease in the pediatric population, 
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